Spectroscopic studies on the iron-sulfur centers of milk xanthine oxidase.
The optical electron paramagnetic resonance and Mössbauer spectral properties of the two iron-sulfur centers present in milk xanthine oxidase have been reexamined. It is found in the case of the optical spectral change observed on reduction of the enzyme that the two centers contribute approximately equally, with a ratio of spectral contributions for Fe/S I and Fe/S II of 0.55:0.45. This conclusion is based both on the behavior of the spectral change at wavelengths where only the two iron-sulfur centers contribute to the spectral change (under experimental conditions minimizing the effect of flavin semiquinone) during reductive titrations and a comparison of the spectra of 1- and 2-electron reduced enzyme under different conditions. This very similar spectral weighting for the two centers applies throughout the visible region. In the case of the EPR spectra, it is found from computer simulation of the signals observed under nonsaturating conditions that iron-sulfur center II exhibits g values of 1.902, 1.991, and 2.110 and does not exhibit two g values above that for the free electron, as has been reported (Lowe, J., Lynden-Bell, R.M., and Bray, R. C. (1972) Biochem. J. 130, 239-249). The g values for iron-sulfur center I obtained from the simulations are 1.894, 1.932, and 2.022. Finally, Mössbauer spectra of xanthine oxidase have been obtained, and it is found that while the two iron-sulfur centers are indistinguishable in the oxidized state, the ferrous iron in one of the reduced iron-sulfur centers exhibits an unusually large quadrupole coupling.